Modulation of serine proteinases and metalloproteinases during morphogenic glial-endothelial interactions.
The regulation of microvessel formation and the expression of CNS-specific endothelial properties are attributed to perivascular astroglia. Specific proteolytic pathways mediate processes such as tissue remodeling, differentiation, invasion, and metastasis. We used a co-culture system in which C6 glial cells induce CNS microvascular endothelial cells to form capillary-like structures to examine the role of plasminogen activators and collagenases in CNS microvessel morphogenesis. Fibrin zymography revealed the presence of high-molecular weight urokinase-type plasminogen activator (uPA), low-molecular weight uPA, and uPA/inhibitor complexes within endothelial cultures and cocultures. Gelatin zymography revealed the presence of 92-, 72-, and 62-kDa type IV collagenases within endothelial cultures and cocultures. uPA activity was confirmed by incubating the extracts with amiloride, an inhibitor of uPA. Collagenase activity was confirmed by incubating the gels with EDTA, an inhibitor of metalloproteinases. Quantitative densitometry showed a six- to eightfold decrease in coculture uPA during capillary-like structure formation. Substantially less change in type IV 72-kDa procollagenase activity was seen in cocultures during capillary-like structure formation, but active type IV 62-kDa collagenase activity was significantly increased during capillary-like structure formation. These findings establish that uPA and activated type IV collagenase activity specifically regulates morphogenic endothelial responses to glial interactions and suggest mechanisms by which microvessels respond within the CNS.